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Japanese Publication number : 2000-115716 A 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The video-signal inverter characterized by having the 1st converter of the image 
ecad which increases the 1st vertical number of Rhine or vertical horizontal number of 
pixels of a video signal n times, and acquires the 2nd video signal, and the 2nd converter 
which increases the vertical number of Rhine or the vertical horizontal number of pixels of 
the 2nd video signal of the above m times, and acquires the 3rd video signal. 
[Claim 2] 1st pixel logging means by which the 1st converter of the above starts the signal 
of the pixel of the 1st field from the 1st video signal of the above, The level distribution 
pattern of the signal of the pixel of the 1st field of the above started by the pixel logging 
means of the above 1st is detected. A class decision means to determine the class to which 
the signal of the predetermined pixel which constitutes the 2nd video signal of the above 
which it is going to presume based on this pattern belongs, and to output class information, 
A multiplier data storage means to memorize the multiplier data of the linearity 
presumption type corresponding to each class shown using the above-mentioned class 
information, A multiplier data output means to read and output the multiplier data 
corresponding to the above-mentioned class information outputted from the 
above-mentioned class decision means from the above-mentioned multiplier data storage 
means, The 2nd pixel logging means which starts the signal of the pixel of the 2nd field 
from the 1st video signal of the above, From the above-mentioned multiplier data 
outputted from the above-mentioned multiplier data output means, and the signal of the 
pixel of the 2nd field of the above started by the pixel logging means of the above 2nd The 
video- signal inverter according to claim 1 characterized by coming to have a video- signal 
output means to calculate and output the signal of the predetermined pixel which 
constitutes the 2nd video signal of the above using the above-mentioned linearity 
presumption type. 

[Claim 3] Above n is a video-signal inverter according to claim 1 characterized by being 2. 
[Claim 4] The vertical number of Rhine of the 1st video signal of the above is the video 
signal of 525 interlaced-scanning methods. The 1st converter of the above From the video 
signal of 525 interlaced-scanning methods, as the 2nd video signal of the above, while the 
vertical number of Rhine acquires the video signal of 1050 interlaced-scanning methods, 
the above-mentioned number of Rhine The 2nd converter of the above is a video-signal 
inverter according to claim 1 with which the above-mentioned number of Rhine is 
characterized by acquiring the video signal corresponding to XGA as the 3rd video signal of 
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the above from the video signal of 1050 interlaced-scanning methods. 
[Claim 5] The vertical number of Rhine of the 1st video signal of the above is the video 
signal of 625 interlaced-scanning methods. The 1st converter of the above From the video 
signal of 625 interlaced-scanning methods, as the 2nd video signal of the above, while the 
vertical number of Rhine acquires the video signal of 1250 interlaced-scanning methods, 
the above-mentioned number of Rhine The 2nd converter of the above is a video-signal 
inverter according to claim 1 with which the above-mentioned number of Rhine is 
characterized by acquiring the video signal corresponding to XGA as the 3rd video signal of 
the above from the video signal of 1250 interlaced-scanning methods. 
[Claim 6] It is the video-signal inverter according to claim 1 characterized by for the 1st 
video signal of the above being a video signal of an interlaced-scanning method, and the 
2nd video signal of the above being a video signal of an interlaced-scanning method. 
[Claim 7] It is the video-signal inverter according to claim 1 characterized by for the 1st 
video signal of the above being a video signal of an interlaced-scanning method, and the 
2nd video signal of the above being a video signal of a progressive broadcasting method. 
[Claim 8] The video-signal inverter according to claim 1 characterized by constituting the 
1st transducer of the above from hardware, and constituting the 2nd transducer of the 
above from a digital signal processor. 

[Claim 9] The 2nd transducer of the above is a video-signal inverter according to claim 1 
characterized by performing either recently side interpolation, linear interpolation or cubic 
interpolation, and acquiring the 3rd video signal of the above to the 2nd video signal of the 
above. 

[Claim 10] The video-signal conversion approach characterized by having the 1st 
conversion process which acquires the 2nd video signal with which transform processing of 
an image ecad was performed to the 1st video signal, and the number of Rhine or the 
number of pixels was made into n times, and the 2nd conversion process which acquires 
the 3rd video signal with which transform processing was performed to the 2nd video 
signal of the above, and the number of Rhine or the number of pixels was made into m 
times. 

[Claim 11] It has the video- signal transducer which changes the number of Rhine or the 
number of pixels of an input video signal, and acquires an output video signal, and the 
image display section which displays the image by the above-mentioned output video 
signal. The above-mentioned video-signal transducer The 1st converter of the image ecad 
which increases the 1st number of Rhine or number of pixels of a video signal as the 
above-mentioned input video signal n times, and acquires the 2nd video signal, The image 
display device characterized by having the 2nd converter which increases the number of 
Rhine or the number of pixels of the 2nd video signal of the above m times, and acquires 
the 3rd video signal as the above-mentioned output video signal. 

[Claim 12] The receive section which receives a television broadcasting signal, and the 
video-signal transducer which changes the number of Rhine or the number of pixels of a 
receiving video signal obtained from the above-mentioned receive section, and acquires a 
conversion video signal, It has the image display section which displays the image by the 
above-mentioned conversion video signal. The above-mentioned video-signal transducer 
The 1st converter of the image ecad which increases the 1st number of Rhine or number of 
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pixels of a video signal as the above-mentioned receiving video signal n times, and acquires 
the 2nd video signal, The television receiver characterized by having the 2nd transducer 
which increases the number of Rhine or the number of pixels of the 2nd video signal of the 
above m times, and acquires the 3rd video signal as the above-mentioned conversion video 
signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display device and television 
receiver which applied when changing the video signal of NTSC system into the video 
signal corresponding to XGA (Extended Graphics Array), and used it for the suitable 
inverter of a video signal and the suitable conversion approach, and the list. In detail, by 
considering as m times by still more nearly another transform processing, after making the 
vertical number of Rhine or the vertical horizontal number of pixels into n times by 
transform processing of an image ecad, when changing the vertical number of Rhine or the 
vertical horizontal number of pixels so that twice may be exceeded, the video- signal 
inverter which acquired the high definition video signal is started. 
[0002] 

[Description of the Prior Art] Conventionally, the video signal SNT of NTSC system is 
changed into the video signal SXG corresponding to XGA, and what displayed the image on 
the liquid crystal display with the video signal corresponding to this XGA is proposed. Here, 
as the vertical number of Rhine is the video signal of 525 interlaced- scanning methods and 
the video signal SNT of NTSC system is shown in drawing 13 A, when the number of 
effective Rhine of the perpendicular direction of each field is 240 and a sampling frequency 
is 13.5MHz, the horizontal number of effective pixels is 720 pixels. On the other hand, as 
the video signal SXG corresponding to XGA is a video signal of a progressive broadcasting 
method and is shown in drawing 13 B, the vertical number of effective Rhine is 840, and 
the horizontal number of effective pixels is 1024 pixels. 

[0003] As a video- signal inverter for acquiring the video signal SXG corresponding to XGA 
from the video signal SNT of NTSC system conventionally, as shown in drawing 14 , the 
interpolation circuit 200 is used. In this interpolation circuit 200, the video signal SXG 
corresponding to XGA is generated to the video signal SNT of NTSC system by 
interpolation processing of recently side interpolation, linear interpolation, cubic 
interpolation, etc. being performed. 
[0004] 

[Problem(s) to be Solved by the Invention] To the number of effective Rhine of the 
perpendicular direction of each field of the video signal SNT of NTSC system being 240 as 
mentioned above, since the number of effective Rhine of the perpendicular direction of the 
video signal SXG corresponding to XGA is 840, about a perpendicular direction, 760 / 240= 
3.2 times as many number transform processing of Rhine as this is performed in an 
interpolation circuit 200. Thus, in performing conversion exceeding twice, even if it uses 
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the interpolation processing with many taps, sharpness is lost in an image and it becomes 
that in which image quality deteriorated. "O" of drawing 15 A shows the video signal SNT 
of NTSC system. "-" of drawing 15 B shows the video signal SXG corresponding to XGA 
after the number conversion of Rhine, and its vertical number of pixels is only increasing. 
[0005] Such image quality degradation is similarly produced, when performing transform 
processing of the horizontal number of pixels exceeding twice. Moreover, also when 
acquiring the video signal SXG corresponding to XGA from the video signal SPL of the PAL 
system whose vertical number of Rhine is the video signal of 625 interlaced-scanning 
methods, it becomes that in which image quality deteriorated similarly. 
[0006] So, in this invention, when changing the vertical number of Rhine or the vertical 
horizontal number of pixels so that twice may be exceeded, it aims at offering the 
video- signal inverter which acquired the high definition video signal. 
[0007] 

[Means for Solving the Problem] The video-signal inverter concerning this invention is 
equipped with the 1st converter of the image ecad which increases the 1st vertical number 
of Rhine or vertical horizontal number of pixels of a video signal n times, and acquires the 
2nd video signal, and the 2nd converter which increases the vertical number of Rhine or 
the vertical horizontal number of pixels of the 2nd video signal m times, and acquires the 
3rd video signal. 

[0008] Moreover, the 1st conversion process which acquires the 2nd video signal with 
which the video- signal conversion approach concerning this invention performed transform 
processing of an image ecad to the 1st video signal, and the vertical number of Rhine or the 
vertical horizontal number of pixels was made into n times, It has the 2nd conversion 
process which acquires the 3rd video signal with which transform processing was 
performed to the 2nd video signal, and the vertical number of Rhine or the vertical 
horizontal number of pixels was made into m times. 

[0009] In this invention, the 2nd video signal with which transform processing of an image 
ecad was performed to the 1st video signal, and the vertical number of Rhine or the vertical 
horizontal number of pixels was made into n times, for example, twice, is acquired. By 
transform processing of an image ecad, conversion of the vertical number of Rhine or the 
horizontal number of pixels is not performed by the mere interpolation processing which 
used the surrounding pixel signal, and is performed by searching for a required pixel 
signal by the presumed operation which used the linearity presumption type. Moreover, 
the 3rd video signal with which transform processing was performed to the 2nd video 
signal, and the vertical number of Rhine or the vertical horizontal number of pixels was 
made into m times is acquired. Conversion of the vertical number of Rhine or the 
horizontal number of pixels is performed by this transform processing by the mere 
interpolation processing which used the surrounding pixel signal. 

[0010] Thus, transform processing of an image ecad is performed to the 1st video signal, 
the 2nd video signal is acquired, and a video signal [ high definition / as this 2nd video 
signal ] is acquired. Therefore, the 3rd video signal which transform processing is 
performed to this 2nd video signal, and is acquired does not have image quality 
degradation like the video signal which doubled the vertical number of Rhine or the 
vertical horizontal number of pixels nxm by mere interpolation processing to the 1st video 
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signal, and turns into a high definition video signal. 

[0011] Moreover, although the 3rd video signal with which the vertical number of Rhine or 
the vertical horizontal number of pixels was finally made into nxm times to the 1st video 
signal is acquired The 2nd video signal with which transform processing of an image ecad 
was performed to the 1st video signal, and the vertical number of Rhine or the vertical 
horizontal number of pixels was made into n times is acquired. Furthermore, it is 
considering as the configuration which acquires the 3rd video signal with which transform 
processing by interpolation was performed as opposed to this 2nd video signal, and the 
vertical number of Rhine or the vertical horizontal number of pixels was made into m times. 
Therefore, even if the conversion scale factor of the number of Rhine of a final 
perpendicular direction or the horizontal number of pixels has modification, management 
becomes possible easily only by changing the conversion scale factor m by interpolation 
processing. That is, even if the conversion scale factor of the number of Rhine of a final 
perpendicular direction or the horizontal number of pixels has modification, it can be used 
as a converter of an image ecad, the existing thing, for example, **** converter, and it 
becomes possible to acquire a high definition video signal. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained, referring to a drawing. Drawing 1 shows the configuration of the television 
receiver 10 as a gestalt of operation. This television receiver 10 has the receiving antenna 
11 and the tuner 12 which performs channel selection processing, intermediate frequency 
magnification processing, detection processing, etc., and acquires the video signal SNT of 
NTSC system to the television broadcasting signal (RF modulating signal) caught with this 
receiving antenna 11. 

[0013] Moreover, the television receiver 10 has the driver 14 which drives a liquid crystal 
display 15 based on a video signal SXG so that the image by the above-mentioned video 
signal SXG may be displayed on the video-signal inverter 13 which performs transform 
processing of the vertical number of Rhine, or the horizontal number of pixels to the video 
signal SNT outputted from a tuner 12, and acquires the video signal SXG corresponding to 
XGA, a liquid crystal display (LCDrliquid crystal display) 15, and this liquid crystal display 
15. 

[0014] Actuation of the television receiver 10 shown in drawing 1 is explained. The 
television broadcasting signal caught with the receiving antenna 11 is supplied to a tuner 
12. In this tuner 12, the intermediate frequency signal concerning the television 
broadcasting signal of the predetermined channel chosen by channel selection actuation of 
a user is acquired, this intermediate frequency signal is amplified, detection processing is 
performed to an intermediate frequency signal after that, and the video signal SNT of 
NTSC system is acquired. 

[0015] The video signal SNT of the NTSC system outputted from a tuner 12 is supplied to 
the video-signal inverter 13. In this inverter 13, transform processing of the vertical 
number of Rhine and the horizontal number of pixels is performed to a video signal SNT, 
and the video signal SXG corresponding to XGA is acquired. That is, the signal of each field 
of the video signal SNT of 252.5x(number of effective Rhine is 240) 858 pixel (an effective 
pixel is 720 pixels) NTSC system is changed into the signal of each frame of the video 
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signal SXG corresponding to 840x(number of effective Rhine is 768) 1220 pixel (an effective 
pixel is 1024 pixels) XGA. 

[0016] And the video signal SXG corresponding to XGA outputted from the video-signal 
inverter 13 is supplied to a driver 14, and 1024x768-pixel image display is performed to a 
liquid crystal display 15 by the video signal SXG. 

[0017] Next, drawing 2 is used and the configuration of the video- signal inverter 13 is 
explained. The inverter 13 consists of a **** conversion circuit 100 of the image ecad which 
changes the video signal SNT of NTSC system into video-signal S2N of the 
interlaced-scanning method with which the vertical number of Rhine and the vertical 
horizontal number of pixels become twice, respectively, and an interpolation circuit 180 
which changes video-signal S2N into the video signal SXG corresponding to XGA. 
[0018] An interpolation circuit 180 is constituted like the conventional interpolation circuit 
200 mentioned above. That is, in an interpolation circuit 180, conversion of the vertical 
number of Rhine or the horizontal number of pixels is performed by the mere interpolation 
processings (recently side interpolation, linear interpolation, cubic interpolation, etc.) 
which used the surrounding pixel signal. On the other hand, at a conversion circuit 100, 
conversion of the vertical number of Rhine or the horizontal number of pixels is not 
performed by the mere interpolation processing which used the surrounding pixel signal, 
and is performed by searching for a required pixel signal by the presumed operation which 
used the linearity presumption type. 

[0019] Actuation of the inverter 13 shown in drawing 2 is explained. First, the video signal 
SNT of NTSC system is supplied to the **** conversion circuit 100 of an image ecad, the 
vertical number of Rhine and the vertical horizontal number of pixels are changed twice by 
transform processing of an image ecad, and video-signal S2N is generated. In this case, the 
signal (refer to drawing 3 A) of each field of the video signal SNT of 252.5x(number of 
effective Rhine is 240) 858 pixel (an effective pixel is 720 pixels) NTSC system is changed 
into the signal (refer to drawing 3 B) of each 525x(number of effective Rhine is 480) 1716 
pixel (an effective pixel is 1440 pixels) field [ video-signal S2N ]. 

[0020] Next, video-signal S2N is supplied to an interpolation circuit 180, the vertical 
number of Rhine and the vertical horizontal number of pixels are changed by mere 
interpolation processing which used the surrounding pixel signal, and the video signal 
SXG corresponding to XGA is generated. In this case, the signal of each 525x(number of 
effective Rhine is 480) 1716 pixel (an effective pixel is 1440 pixels) field [ video-signal S2N ] 
is changed into the signal of each frame of the video signal SXG corresponding to 
840x(number of effective Rhine is 768) 1220 pixel (an effective pixel is 1024 pixels) XGA. 
[0021] In the inverter 13 shown in drawing 2 , although 768 / 240= 3.2 times as many 
number transform processing of Rhine as this is finally performed about a perpendicular 
direction, the vertical number of Rhine is made into twice by the **** conversion circuit 
100 of an image ecad, and the vertical number of Rhine is made into further 1.6 times after 
that in an interpolation circuit 180. In this case, in a conversion circuit 100, high definition 
video-signal S2N (refer to "**" of drawing 4 B) is obtained, without performing transform 
processing of an image ecad and dulling the video signal SNT (referring to "O" of drawing 4 
A) of NTSC system. Therefore, compared with what makes the number of Rhine 3.2 times 
by mere interpolation processing like before, there is little image quality degradation and 

6/16 



Japanese Publication number : 2000-115716 A 



the high definition video signal SXG (refer to "-" of drawing 4 C) corresponding to XGA is 
acquired. 

[0022] Next, with reference to drawing 5 , the example of a configuration of the **** 
conversion circuit 100 of an image ecad is explained. This conversion circuit 100 has the 
input terminal 101 into which the video signal SNT of NTSC system is inputted, and D/A 
converter 102 which changes this video signal SNT into a digital signal (henceforth "SD 
pixel data"). 

[0023] A conversion circuit 100 from moreover, SD pixel data outputted from A/D converter 

102 The field logging circuit 103 which cuts down SD pixel data of the field corresponding 
to predetermined HD pixel data which it is going to presume among the pixel data 
(henceforth M HD pixel data") which constitute video-signal S2N, ADRC (Adaptive Dynamic 
Range Coding) processing is applied to SD pixel data cut down in this field logging circuit 
103. It has the ADRC circuit 104 which determines the class (space class) which mainly 
expresses the wave in space, and outputs class information. 

[0024] Drawing 6 and drawing 7 show the physical relationship of SD pixel and HD pixel. 
In the field logging circuit 103, as shown, for example in drawing 8 , when it is going to 
presume HD pixel data y, SD pixel data kl-k5 located near this HD pixel data y are cut 
down. 

[0025] In the ADRC circuit 104, an operation which compresses each SD pixel data into 2 
bit data for example, from 8 bit data for the purpose of patternizing of level distribution of 
SD pixel data cut down in the field logging circuit 103 is performed. And from the ADRC 
circuit 104, the compressed data (re-quantization code) qi corresponding to each SD pixel 
data is outputted as class information on a space class. 

[0026] Originally, although ADRC is the accommodative re-quantizing method which 
turned and was developed for high performance coding VTR (Video Tape Recorder), since it 
can express the local pattern of signal level efficiently by the short word length, it is used 
for patternizing of level distribution of SD pixel data cut down in the field logging circuit 

103 with the gestalt of this operation. 

[0027] In the ADRC circuit 104, if maximum of SD pixel data in a field is set to MAX and 
DR (=MAX-MIN +1) and a re-quantifying bit number are set [ the minimum value ] to p for 
the dynamic range in MIN and a field, the re-quantization code qi will be obtained by the 
operation of (1) type to each SD pixel data ki in a field. However, in (1) type, [ ] means 
cut-off processing. When SD pixel data of Na individual are cut down in the field logging 
circuit 103, they are i= 1 - Na. 
qi= [(ki-MIN +0.5) -2p / DR] ... (1) 

[0028] Moreover, the conversion circuit 100 has the motion class decision circuit 106 which 
determines the class (motion class) for mainly expressing extent of a motion, and outputs 
class information from SD pixel data cut down in the field logging circuit 105 which cuts 
down SD pixel data of the field corresponding to predetermined HD pixel data which it is 
going to presume, and this field logging circuit 105 from SD pixel data outputted from A/D 
converter 102. 

[0029] In the field logging circuit 105, as shown, for example in drawing 9 , when it is going 
to presume HD pixel data y, ten SD pixel data ml-m5 located near this HD pixel data y, 
and nl-n5 are started. 

7/16 



Japanese Publication number : 2000-115716 A 



[0030] inter-frame [ from SD pixel data mi and ni cut down in the field logging circuit 105 
in the motion class decision circuit 106 ] difference is computed, threshold processing is 
further performed to the average of the absolute value of the difference, and the class 
information MV on the motion class which is the index of a motion is outputted. 
[0031] That is, the average AV of the absolute value of difference is computed by (2) types 
in the motion class decision circuit 106. It is the field logging circuit 105, for example, as 
mentioned above, when ten SD pixel data ml-m5, and nl-n5 are started, Nb in (2) types is 
5. 

[0032] 

[Equation 1] 

[0033] And in the motion class decision circuit 106, the average AV computed as mentioned 
above is compared with one piece or two or more thresholds, and the class information MV 
is acquired. For example, when the thresholds thl, th2, and th3 (thl<th2<th3) of three 
pieces are prepared and it determines four motion classes, it is made into MV=3 at the 
time of MV=2 and th3<AV at the time of MV=1 and th2<AV<=th3 at the time of MV=0 and 
thl<AV<=th2 at the time of AV<=thl. 

[0034] Moreover, the conversion circuit 100 has the class code generating circuit 107 for 
obtaining the class code CL which shows the class to which HD pixel data which it is going 
to presume to be the re-quantization code qi as class information on the space class 
outputted from the ADRC circuit 104 based on the class information MV on the motion 
class outputted from the motion class decision circuit 106 belong. The operation of the class 
code CL is performed by (3) types in the class code generating circuit 107. In addition, in (3) 
types, the number of SD pixel data with which Na is started in the field logging circuit 103, 
and p show the re-quantifying bit number in the ADRC circuit 104. 
[0035] 

[Equation 2] 

[0036] Moreover, the conversion circuit 100 has the ROM table 108 on which the multiplier 
data of the linearity presumption type used in the presumed arithmetic circuit 110 
mentioned later, respectively are memorized for every class. The class code outputted from 
the class code generating circuit 107 reads to this ROM table 108, and it is supplied as 
address information. Thereby, the multiplier data wi corresponding to the class code CL 
are read from the ROM table 108. 

[0037] Moreover, the conversion circuit 100 has the presumed arithmetic circuit 110 which 
calculates HD pixel data which it is going to presume from the field logging circuit 109 
which cuts down SD pixel data of the field corresponding to predetermined HD pixel data 
which it is going to presume, SD pixel data cut down in this field logging circuit 109, and 
the multiplier data wi read from the ROM table 108 as mentioned above from SD pixel 
data outputted from A/D converter 102. 

[0038] In the field logging circuit 109, as shown, for example in drawing 10 , when it is 
going to presume HD pixel data y, SD pixel data xl-x25 located near these HD pixel data y 
are cut down. In the presumed arithmetic circuit 110, HD pixel data y which it is going to 
presume calculate by the linearity presumption type of (4) types from SD pixel data xi cut 
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down in the field logging circuit 109, and the multiplier data wi read from the ROM table 
108. It is the field logging circuit 109, for example, as mentioned above, when 25 SD pixel 
data xl-x25 are cut down, n in (4) types, i.e., the number of taps, is 25. 
[0039] 

[Equation 3] 

[0040] Moreover, the conversion circuit 100 has D/A converter 111 which changes into an 
analog signal HD pixel data by which a sequential output is carried out, and obtains 
video-signal S2N from the presumed arithmetic circuit 110, and the output terminal 112 
which outputs this video-signal S2N. 

[0041] The actuation of a conversion circuit 100 shown in drawing 5 is explained. The video 
signal SNT of NTSC system is changed into a digital signal by A/D converter 102, and SD 
pixel data are formed. It corresponds to predetermined HD pixel data y which it is going to 
presume among HD pixel data which constitute video-signal S2N. SD pixel data ki of a 
predetermined field are cut down from SD pixel data outputted from A/D converter 102 in 
the field logging circuit 103. ADRC processing is performed to each of this cut-down SD 
pixel data ki in the ADRC circuit 104, and the re-quantization code qi as class information 
on a space class (mainly class classification for the wave expression in space) is obtained. 
[0042] Moreover, corresponding to HD pixel data y which were mentioned above and which 
it is going to presume, the class information MV which SD pixel data mi and ni of a 
predetermined field are cut down in the field logging circuit 105, moves from each of these 
cut-down SD pixel data mi and ni, moves by the class decision circuit 106, and shows a 
class (class classification for mainly expressing extent of a motion) from SD pixel data 
outputted from A/D converter 102 is acquired. The class code CL as class information 
which shows the class to which HD pixel data y which it is going to presume belong in the 
class code generating circuit 107 is obtained from this motion class information MV and 
the re-quantization code qi obtained in the ADRC circuit 104 mentioned above. And this 
class code CL reads to the ROM table 108, it is supplied as address information and the 
multiplier data wi corresponding to the class to which HD pixel data y which it is going to 
presume from this ROM table 108 belong are read. 

[0043] Moreover, corresponding to HD pixel data y which were mentioned above and which 
it is going to presume, SD pixel data xi of a predetermined field are cut down from SD pixel 
data outputted from A/D converter 102 in the field logging circuit 109. And in the 
presumed arithmetic circuit 110, the cut-down SD pixel data xi and HD pixel data y which 
are going to use a linearity presumption type and it is going to presume from the multiplier 
data wi read from the ROM table 108 as mentioned above calculate. And HD pixel data y 
by which a sequential output is carried out from the presumed arithmetic circuit 110 are 
changed into an analog signal by D/A converter 111, video-signal S2N is obtained, and this 
video-signal S2N is drawn by the output terminal 112. 

[0044] By the way, as mentioned above, the multiplier data of the linearity presumption 
type corresponding to each class are memorized by the ROM table 108. This multiplier 
data is beforehand generated by study. First, this study approach is explained. (4) The 
example which asks for the multiplier data wi (i=l-n) based on the linearity presumption 
type of a formula with a least square method shall be shown. The observation equation of 
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(5) equations is considered as an accepted example, using Y as a forecast for X by using 
input data and W into a prediction coefficient. In this (5) type, m shows the number of 
study data and n shows the number of prediction taps. 
[0045] 

[Equation 4] 

[0046] (5) Apply a least square method to the data collected by the observation equation of 
an equation. The remainder equation of (6) equations is considered based on the 
observation equation of this (5) equation. 
[0047] 

[Equation 5] 

[0048] (6) every from the remainder equation of an equation « the most probable value of 
wi is considered to be the case where the conditions which make e2 of (7) equations min are 
realized. Namely, what is necessary is just to take the conditions of (8) types into 
consideration. 
[0049] 

[Equation 6] 

[0050] That is, what is necessary is to consider n conditions based on i of (8) types, and just 
to compute wl, w2, wn which fill this. Then, (9) equations are obtained from the 
remainder equation of (6) equations. Furthermore, (10) types are obtained from (9) types 
and (5) types, 
[0051] 

[Equation 7] 

[0052] And the normal equation of (6) equations and (10) equations to (11) equations is 

obtained. 

[0053] 

[Equation 8] 

[0054] (11) since the normal equation of an equation can form the equation of the same 
number as several n of an unknown -- every - the most probable value of wi can be 
calculated. In this case, it will sweep out and simultaneous equations will be solved using 
law (method of elimination of Gauss- Jordan) etc. 

[0055] Drawing 11 shows the study flow of the prediction coefficient mentioned above. In 
order to learn, the teacher signal used as an input signal and the candidate for prediction 
is prepared. 

[0056] First, the combination of the pixel value for prediction acquired from a teacher 
signal at a step ST 1 and the pixel value of n pieces of the prediction tap obtained from an 
input signal is generated as study data. Next, when it judges whether generation of study 
data was completed at a step ST 2 and generation of study data is not completed, the class 
to which the pixel value for prediction in the study data belongs at a step ST 3 is 
determined. The decision of this class is made based on the pixel value of the 
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predetermined number obtained from an input signal corresponding to the pixel value for 
prediction, and the space class by the ADRC processing mentioned above etc. is determined. 
[0057] And the study data generated at a step ST 1, i.e., the pixel value for prediction, and 
the pixel value of n pieces of a prediction tap are used for every class at a step ST 4, and a 
normal equation as shown in (11) equations is generated. Actuation of a step ST 1 - a step 
ST 4 is repeated until generation of study data is completed, and the normal equation with 
which many study data were registered is generated. 

[0058] When generation of study data is completed at a step ST 2, it is a step ST 5, and the 
normal equation generated for every class is solved, and it asks for the prediction 
coefficient wi of n pieces for every class. And a prediction coefficient wi is registered into 
the memory by which address division was carried out according to the class at a step ST 6, 
and a study flow is ended. 

[0059] Next, the detail of the multiplier data generation equipment 150 which generates 
beforehand the multiplier data wi for every class memorized by the ROM table 108 of a 
conversion circuit 100 shown in drawing 5 by the principle of the study mentioned above is 
explained. Drawing 12 shows the example of a configuration of multiplier data generation 
equipment 150. 

[0060] This multiplier data generation equipment 150 performs horizontal and vertical 
infanticide filtering to the input terminal 151 with which HD pixel data which constitute 
video-signal S2N as a teacher signal are supplied, and this HD pixel data, and has the 
infanticide circuit 152 which obtains SD pixel data which constitute the video signal SNT 
of the NTSC system as an input signal, the infanticide circuit 152 -- not illustrating, either 
while infanticide processing is performed to HD pixel data so that the number of Rhine of 
the perpendicular direction in the field may be set to one half with a perpendicular 
infanticide filter, infanticide processing is performed so that the horizontal number of 
pixels may be further set to one half with a water Hirama length filter. Therefore, the 
physical relationship of SD pixel and HD pixel comes to be shown in drawing 6 and 
drawing 7 . 

[0061] Moreover, multiplier data generation equipment 150 corresponds to two or more HD 
pixel data as a pixel value for prediction among HD pixel data supplied to an input 
terminal 151, respectively. The field logging circuit 155 which cuts down SD pixel data of a 
predetermined field one by one from SD pixel data outputted from the infanticide circuit 
152, ADRC processing is applied to SD pixel data cut down one by one in this field logging 
circuit 155, and it has the ADRC circuit 156 which determines the class (space class) which 
mainly expresses the wave in space, and outputs class information. 

[0062] The field logging circuit 155 is constituted like the field logging circuit 103 of a 
conversion circuit 100 mentioned above. From this field logging circuit 155, as shown in 
drawing 8 , corresponding to HD pixel data y as a pixel value for prediction, SD pixel data 
kl-k5 located near this HD pixel data y are cut down. Moreover, it is constituted like [ the 
ADRC circuit 156 ] the ADRC circuit 104 of a conversion circuit 100 mentioned above. 
From this ADRC circuit 156, the re-quantization code qi is outputted as class information 
which shows a space class for every SD pixel data of the predetermined field started 
respectively corresponding to each HD pixel data as a pixel value for prediction. 
[0063] Moreover, multiplier data generation equipment 150 corresponds to each HD pixel 
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data as a pixel value for prediction mentioned above, respectively. The field logging circuit 
157 which cuts down SD pixel data of a predetermined field one by one from SD pixel data 
outputted from the infanticide circuit 152, It has the motion class decision circuit 158 
which determines the class (motion class) for mainly expressing extent of a motion, and 
outputs class information from SD pixel data cut down in this field logging circuit 157. 
[0064] The field logging circuit 157 is constituted like the field logging circuit 105 of a 
conversion circuit 100 mentioned above. From this field logging circuit 157, as shown in 
drawing 9 , corresponding to HD pixel data y as a pixel value for prediction, ten SD pixel 
data ml-m5 located near this HD pixel data y, and nl-n5 are started. Moreover, it is 
constituted like [ the motion class decision circuit 158 ] the motion class decision circuit 
106 of the picture signal inverter 100 mentioned above. From this motion class decision 
circuit 158, the class information MV on the motion class which is the index of a motion is 
outputted for every SD pixel data of the predetermined field started respectively 
corresponding to each HD pixel data as a pixel value for prediction. 

[0065] Moreover, multiplier data generation equipment 150 has the class code generating 
circuit 159 for obtaining the class code CL based on the class information MV on the 
re-quantization code qi as class information on the space class outputted from the ADRC 
circuit 156, and the motion class outputted from the motion class decision circuit 158. This 
class code generating circuit 159 is constituted like the class code generating circuit 107 of 
a conversion circuit 100 mentioned above. From this class code generating circuit 159, the 
class code CL which shows the class to which that HD pixel data belongs respectively 
corresponding to each HD pixel data as a pixel value for prediction is outputted. 
[0066] Moreover, multiplier data generation equipment 150 has the field logging circuit 
160 which cuts down SD pixel data of the predetermined field as a prediction tap value one 
by one from SD pixel data outputted from the infanticide circuit 152 respectively 
corresponding to each HD pixel data as a pixel value for prediction mentioned above. The 
field logging circuit 160 is constituted like the field logging circuit 109 of the picture signal 
inverter 100 mentioned above. From this field logging circuit 160, as shown in drawing 10 , 
corresponding to HD pixel data y as a pixel value for prediction, 25 SD pixel data xl-x25 
located near this HD pixel data y are cut down. 

[0067] Moreover, each HD pixel data y as a pixel value for prediction acquired from HD 
pixel data with which multiplier data generation equipment 150 is supplied to an input 
terminal 151 SD pixel data xi as a prediction tap pixel value started one by one in the field 
logging circuit 160 respectively corresponding to each HD pixel data y as a pixel value for 
prediction, From the class code CL outputted from the class code generating circuit 159 
respectively corresponding to each HD pixel data y as a pixel value for prediction It has the 
normal equation generation circuit 161 which generates the normal equation (refer to (11) 
equations) for generating n multiplier data wi for every class. 

[0068] In this case, the study data mentioned above in the combination of one HD pixel 
data y and the prediction tap pixel value of n pieces corresponding to it are generated, 
therefore the normal equation with which many study data were registered is generated in 
the generation circuit 161. In addition, although not illustrated, timing doubling of SD 
pixel data xi supplied to the normal-equation generation circuit 161 from the field logging 
circuit 160 can be performed by arranging the delay circuit for time amount doubling in the 
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preceding paragraph of the field logging circuit 160. 

[0069] Moreover, the data of the normal equation generated for every class in the 
normal-equation generation circuit 161 are supplied, and multiplier data generation 
equipment 150 solves the normal equation generated for every class, and has the 
prediction coefficient decision circuit 162 which asks for the multiplier data (prediction 
coefficient) wi for every class, and the memory 163 which memorizes this called-for 
multiplier data wi. In the prediction coefficient decision circuit 162, a normal equation 
sweeps out, for example, it is solved by law etc., and the multiplier data wi are called for. 
[0070] Actuation of the multiplier data generation equipment 150 shown in drawing 12 is 
explained. HD pixel data which constitute video-signal S2N as a teacher signal are 
supplied to an input terminal 151, and SD pixel data which it thins out to this HD pixel 
data, and infanticide processing horizontal in a circuit 152 and vertical etc. is performed, 
and constitutes the video signal SNT of the NTSC system as an input signal are obtained. 
[0071] Moreover, it corresponds to each HD pixel data y as a pixel value for prediction 
acquired from HD pixel data supplied to an input terminal 151, respectively. SD pixel data 
ki of a predetermined field are cut down one by one from SD pixel data outputted from the 
infanticide circuit 152 in the field logging circuit 155. ADRC processing is performed to 
each of this cut-down SD pixel data ki in the ADRC circuit 156, and the re-quantization 
code qi as class information on a space class (mainly class classification for the wave 
expression in space) is obtained. 

[0072] Moreover, SD pixel data mi and ni of a predetermined field are cut down one by one 
in a field logging circuit 157 from SD pixel data outputted from the infanticide circuit 152 
respectively corresponding to each HD pixel data y as a pixel value for prediction, and the 
class information MV which moves from each of these cut-down SD pixel data mi and ni, 
moves by the class decision circuit 158, and shows a class (class classification for mainly 
expressing extent of a motion) is acquired. And the class code CL as class information 
which shows the class to which each HD pixel data y as a pixel value for prediction belongs 
in the class code generating circuit 159 is obtained from this class information MV and the 
re-quantization code qi obtained in the ADRC circuit 156 mentioned above. 
[0073] Moreover, respectively corresponding to each HD pixel data y as a pixel value for 
prediction, SD pixel data xi of a predetermined field are cut down one by one from SD pixel 
data outputted from the infanticide circuit 152 in the field logging circuit 160. And each 
HD pixel data y as a pixel value for prediction acquired from HD pixel data supplied to an 
input terminal 151 SD pixel data xi as a prediction tap pixel value started one by one in the 
field logging circuit 160 respectively corresponding to each HD pixel data y as a pixel value 
for prediction, From the class code CL outputted from the class code generating circuit 159 
respectively corresponding to each HD pixel data y as a pixel value for prediction, the 
normal equation for generating n multiplier data wi for every class is generated in the 
normal-equation generation circuit 161. And the normal equation is solved in the 
prediction coefficient decision circuit 162, the multiplier data wi for every class are called 
for, and the multiplier data wi is memorized by the memory 163 by which address division 
was carried out according to the class. 

[0074] In addition, as an information-compression means to patternize a space wave form 
with the small number of bits in ****, although it decided to form the ADRC circuit 
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104,156, as long as this is a mere example and it is the information-compression means 
which can be expressed in a class with few patterns of a signal wave form, it is free what is 
formed, for example, compression means, such as DPCM (Differential Pulse Code 
Modulation) and VQ (Vector Quantization), may be used. 

[0075] As explained above, in the gestalt of this operation, with the video-signal inverter 13, 
about a perpendicular direction, the number of Rhine is made into twice by the **** 
conversion circuit 100 of an image ecad, the number of Rhine is made into further 1.6 times 
after that in an interpolation circuit 180, and, finally the 3.2 times as many number 
transform processing of Rhine as this is performed (refer to drawing 2 ). In this case, in a 
conversion circuit 100, high definition video-signal S2N is obtained, without dulling the 
video signal SNT of NTSC system, since transform processing of an image ecad is 
performed. Therefore, like before, compared with what makes the vertical number of Rhine 
3.2 times, there is little image quality degradation, the high definition video signal SXG 
corresponding to XGA is acquired, and a high definition image is displayed on a liquid 
crystal display 15 by mere interpolation processing. 

[0076] Moreover, although it is constituted as a **** conversion circuit 100 of an image 
ecad as shown in drawing 5 , it exists variously in others. Therefore, if needed, the part of 
the **** conversion circuit 100 is transposed to the thing of arbitration, and can consist of 
considering the video-signal inverter 13 as the configuration which consists of a **** 
conversion circuit 100 of an image ecad, and an interpolation circuit 180. 
[0077] In addition, in the gestalt of the above-mentioned implementation, although what 
finally makes the vertical number of Rhine 3.2 times was shown, when the twice as many 
final conversion scale factor of the vertical number of Rhine or the horizontal number of 
pixels as this becomes large, as mentioned above, the video-signal inverter 13 which 
consists of a **** conversion circuit 100 of an image ecad and an interpolation circuit 180 
can be used, and a high definition video signal can be acquired. In this case, it can be easily 
coped with only by changing the conversion scale factor in an interpolation circuit 180. 
That is, even if the final conversion scale factor of the vertical number of Rhine or the 
horizontal number of pixels has modification, the existing **** conversion circuit 100 can 
be used as it is, and a high definition video signal can be acquired. 

[0078] Moreover, in the gestalt of the above-mentioned implementation, video-signal S2N 
of the interlaced-scanning method with which the vertical number of Rhine and the 
vertical horizontal number of pixels were made into twice from the video signal SNT of 
NTSC system, respectively is obtained. Although the video signal SXG corresponding to 
XGA is furthermore acquired from this video-signal S2N The video signal of the 
progressive broadcasting method with which the vertical number of Rhine and the vertical 
horizontal number of pixels were made into twice from the video signal SNT of NTSC 
system, respectively is acquired, and you may make it acquire the video signal SXG 
corresponding to XGA from this video signal. 

[0079] Moreover, in the gestalt of the above-mentioned implementation, although what 
acquires the video signal SXG corresponding to XGA from the video signal SNT of NTSC 
system was shown, this invention can be similarly applied, when acquiring the video signal 
SXG corresponding to XGA from the video signal SPL of a PAL system. 
[0080] Moreover, in the gestalt of the above-mentioned implementation, although the 
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video-signal inverter 13 is considered as the configuration which consists of a **** 
conversion circuit 100 of an image ecad, and an interpolation circuit 180, even if a 
conversion scale factor constitutes the video-signal inverter 13 from a conversion circuit of 
the image ecad which is not 2, and an interpolation circuit, the same operation 
effectiveness can be acquired. 

[0081] Moreover, in the gestalt of the above-mentioned implementation, although what 
acquires the video signal SXG corresponding to XGA from the video signal SNT of NTSC 
system was shown, also when acquiring the video signal corresponding to SVGA, SXGA, 
UXGA, 1125i, etc. from the video signal SNT of NTSC system, or the video signal SPL of a 
PAL system, it is natural [ this invention ] that it is applicable similarly. 
[0082] 

[Effect of the Invention] According to this invention, the 2nd video signal which performed 
transform processing of an image ecad to the 1st video signal, and made n times the 
vertical number of Rhine or the vertical horizontal number of pixels is acquired, and the 
3rd video signal which performed another transform processing to this 2nd video signal, 
and made m times the vertical number of Rhine or the vertical horizontal number of pixels 
is acquired after that. Therefore, the 3rd video signal which the 2nd video signal acquired 
by transform processing of an image ecad turns into a high definition video signal, and 
transform processing is performed to this 2nd video signal, and is acquired does not have 
image quality degradation like the video signal which doubled the vertical number of 
Rhine or the vertical horizontal number of pixels nxm by mere interpolation processing to 
the 1st video signal, and turns into a high definition video signal. Therefore, according to 
this invention, when changing the vertical number of Rhine or the vertical horizontal 
number of pixels so that twice may be exceeded, a high definition video signal can be 
acquired. 

[0083] Moreover, although the 3rd video signal with which the vertical number of Rhine or 
the vertical horizontal number of pixels was finally made into nxm times to the 1st video 
signal is acquired The 2nd video signal with which transform processing of an image ecad 
was performed to the 1st video signal, and the vertical number of Rhine or the vertical 
horizontal number of pixels was made into n times is acquired. Furthermore, it is 
considering as the configuration which acquires the 3rd video signal with which transform 
processing by interpolation was performed as opposed to this 2nd video signal, and the 
vertical number of Rhine or the vertical horizontal number of pixels was made into m times. 
Therefore, even if the conversion scale factor of the number of Rhine of a final 
perpendicular direction or the horizontal number of pixels has modification, management 
becomes possible easily only by changing the conversion scale factor m by interpolation 
processing. That is, even if the conversion scale factor of the number of Rhine of a final 
perpendicular direction or the horizontal number of pixels has modification, it can be used 
as a converter of an image ecad, the existing thing, for example, **** converter, and a high 
definition video signal can be acquired. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the television receiver as 
a gestalt of operation. 

[Drawing 2] It is the block diagram showing the configuration of the video-signal inverter 
of the television receiving inside of a plane. 

[Drawing 3] It is drawing for explaining actuation of a video-signal inverter. 
[Drawing 4] It is drawing for explaining actuation of a video-signal inverter. 
[Drawing 5] It is the block diagram showing the configuration of the image ecad **** 
conversion circuit in a video-signal inverter. 

[Drawing 6] It is an abbreviation diagram for explaining the physical relationship of SD 
pixel and HD pixel. 

[Drawing 7] It is an abbreviation diagram for explaining the physical relationship of SD 
pixel and HD pixel. 

[Drawing 8] It is an abbreviation diagram for explaining SD pixel data used for a space 
class classification. 

[Drawing 9] It is an abbreviation diagram for explaining SD pixel data used for a motion 
class classification. 

[Drawing 10] It is an abbreviation diagram for explaining SD pixel data used for a 
presumed operation. 

[Drawing 1 1] It is the flow chart which shows the study flow of a prediction coefficient. 
[Drawing 12] It is the block diagram showing the example of a configuration of multiplier 
data generation equipment. 

[Drawing 13] It is drawing showing the number of effective Rhine and the number of 
effective pixels of the video signal of NTSC system, and the video signal corresponding 
to XGA. 

[Drawing 14] It is drawing showing the conventional interpolation circuit for changing the 
video signal SNT of NTSC system into the video signal SXG corresponding to XGA. 
[Drawing 15] It is drawing for explaining actuation of the conventional interpolation 
circuit. 

[Description of Notations] 

10 ... a television receiver and 11 ... a receiving antenna and 12 ... a tuner and 13 ... a 
video-signal inverter and 14 ... a driver and 15 ... a liquid crystal display and 100 ... the 
**** conversion circuit of an image ecad, and 101 ... an input terminal and 102 ... an A/D 
converter and 103,105,109 ... a field logging circuit and 104 ... an ADRC circuit and 106 
— ... — a motion class decision circuit and 107 — ... — a class code generating circuit 
and 108 — ... — a ROM table and 110 — ... — a presumed arithmetic circuit and 111 — ... 
a D/A converter and 112 — ... an output terminal 



[Translation done.] 
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